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A storage container for dry heat generating material has 
shafts for the material sized so that coolant fluid flows by 
convection in a layer along the wall of each shaft spaced 
from the walls of the container and the layers in adjacent 
shafts, an inlet for coolant in the lower wall of the con- 
tainer, and a coolant outlet in the upper wall. 

USE 

For storing spent fuel or other radioactive waste, esp. 
non-standard nuclear fuel e.g. from an experimental reactor. 

ADVANTAGE 

Heat is effectively removed without forced cooling. 

EMBODIMENT 

Cylindrical metal shafts (10a, 10b) containing radio- 
active waste rest on sills in a concrete containment (12). The 
containment has apertures U4, 1R > in it? *?flSfipri«1 Mppi»r *»nd 
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The invention relates to a device for transporting and storing 
fuel elements for nuclear reactors. It is a closed container 10, 11 of 
steel-reinforced concrete whose interior 16, 17 is designed to 
accommodate spherical fuel elements 47 and whose outer contour is 
cuboid or cylindrical. 




Claims /l 
1. A device for transporting and storing fuel elements for 
nuclear reactors, especially for gas-cooled high-temperature reactors, 
characterized in that the device is a compact, sealable container 10, 
11 of steel-reinforced concrete, whose interior 16, 17 is designed to 
accommodate spherical fuel elements 40 and whose wall thickness is 
sufficient for shielding radioactive radiation. 
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2. A device as recited in Claim 1, characterized in that the 
reinforcement 47 of container 10, 11 is spatially arranged over the 
cross section of the wall. 

3. A device as recited in Claim 1, characterized in that 
container 10, 11 has a removable cap 18, 19. 

4. A device as recited in Claim 1, characterized in that 
container 10, 11 is cuboid in shape. 

5. A device as recited in Claim 1, characterized in that 
container 10, 11 is cylindrical in shape. 

6. A device as recited in one of the previous Claims, 
characterized in that container 10, 11 has an interior 16, 17 /2 
whose shape corresponds to the outer contour of container 10, 11. 

7. A device as recited in one of the previous Claims, 
characterized in that interior 16, 17 of container 10, 11 accommodates 
a metallic inner container 24, 25. 

8. A device as recited in one of the previous Claims, 
characterized in that metallic inner container 24, 25 is made of cast 
material . 

9. A device as recited in one of the previous Claims, 
characterized in that metallic inner container 24, 25 is welded of 
sheet steel, which lines interior 16, 17 in the form of a liner. 

10. A device as recited in one of the previous Claims, 
characterized in that cap 18, 19 is inserted into the container, lying 
flush with its surface and sealing it. 



11. A device as recited in one of the previous Claims, 
characterized in that the cap is inserted into the container in a 
stepped manner. 

12. A device as recited in one of the previous Claims, 
characterized in that the inside of cap 18, 19 is shaped corresponding 
to the bottom 22, 23 of interior 16, 17. 

13. A device as recited in one of the previous Claims, /3 
characterized in that holding means 42, 43 are porvided for holding 
down cap 18, 19. 

14. A device as recited in one of the previous Claims, 
characterized in that mooring screws or prestressing elements, 
anchored in container walls 12, 13 are used as the holding means. 

15. A device as recited in one of the previous Claims, 
characterized in that holding means 42, 43 are removable. 

16. A device as recited in one of the previous Claims, 
characterized in that the joint between cap and container is sealed 
gas tight. 

17. A device as recited in one of the previous Claims, 
characterized in that sealing elements are arranged in joint 36, 37 
between cap 18, 19 and container 10, 11. 

18. A device as recited in one of the previous Claims, 
characterized in that O-rings of plastic and/or metal are provided as 
sealing elements 38, 39. 



19. A device as recited in one of the previous Claims, 
characterized in that the inside of cap 18, 19 is provided with a 
metallic liner 24, 25. 

20. A device as recited in one of the previous Claims, /4 
characterized in that container wall 12, 13 is made of concrete that 
possesses high strength, even at high temperatures. 

21. A device as recited in one of the previous Claims, 
characterized in that container 10, 11 is made of heavy concrete for 
better heat . conduction. 

22. A device as recited in one of the previous Claims, 
characterized in that reinforcement 47 is made of prestressing steel. 

23. A device as recited in one of the previous Claims, 
characterized in that interior 16, 17 of container 10, 11 is provided 
with r.n impact resistant thermal insulation. 

24. A device as recited in one of the previous Claims, 
characterized in that the outer surface of the container has a 
decontamination- friendly coating. 

25. A device as recited in one of the previous Claims, 
characterized in that the outer surface of the container is lined with 
sheet steel for decontamination. 

26. A device as recited in one of the previous Claims, 
characterized in that cool air-carrying cooling channels 30, 31 are 
provided for cooling interior 16, 17. 
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27. A device as recited in one of the previous Claims, /5 
characterized in that cooling channels 30, 31 are guided through the 
concrete structure of container 10, 11 at a short distance from 
interior 16, 17. 

28. A device as recited in one of the previous Claims, 
characterized in that cooling channels 30, 31 are arranged axially and 
radially. 

29. A device as recited in one of the previous Claims, 
characterized in that cooling channels 30, 31 rise obliquely. 

30. A device as recited in one of the previous Claims, 
characterized in that cooling channels 30, 31 rise helically. 

31. A device as recited in one of the previous Claims, 
characterized in that joint 36, 37 between cap 18, 19 and container 
10, 11 is sealed on its outer surface by means of a welded lip seal. 

32. A device as recited in one of the previous Claims, 
characterized in that container wall 12, 13 is made of steel-fiber- 
interspersed concrete that possesses high strength, even at high 
temperatures . 

The invention relates to a device for transporting and storing / 
spherical fuel elements for nuclear reactors, particularly for gas- 
cooled high-temperature reactors. 

Like other radioactive materials, fuel elements for nuclear reactors 
must be securely shielded to protect the environment from radioactive 
contamination. This applies both to their transport and to their 



storage. Fuel element for liquid-cooled nuclear reactors frequently 
, consist of thin-walled tubes having a diameter of 6 to 10 mm and a 
length of 3 to 4 m, in which the tablet-shaped, sintered nuclear fuel 
is sealed gas tight, in order to prevent reactions with the coolant 
and to retain gaseous fission products. The fuel elements are often 
used in the form of cassettes. These so-called fuel cassettes are 
bundels of at most 200 to 300 cylindrical fuel elements or fuel rods. 

For gas-cooled high-temperature reactors, ceramic fuel elements /7 
are used in which the fuel, in the form of small spheres measuring ca. 
1 mm, which are coated with pyrolitic carbon, are distributed over a 
graphite matrix in rod, block, or spherical form. 

For protection against radioactive radiation, it is known to use 
materials that reduce the danger by absorption or scattering of the 
radiation. Shielding is required when the radiation exposure cannot be 
reduced by sufficient distance from the source to prevent radiation 
damage. Heavy substances such as lead, lead glass for windows, or 
baryte concrete for walls are used for shielding from X-rays and gamma 
rays, since the effectiveness of measures against these types of 
radiation depends almost entirely on irradiated weight per unit 
volume. Hydrogen-containing or light substances are more favorable for 
shielding against neutrons since, with their high stopping power, they 
slow fast neutrons to lower energy levels in which the neutrons are 
scattered and absorbed to a greater degree. Thus, devices for storing 
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and transporting fuel elements for nuclear reactors should be created 
taking the above-mentioned considerations into account. 

While transport and storage containers are previously known for 
fuel elements for liquid-cooled nuclear reactors, in the case of 
spherical fuel elements for gas-cooled high-temperature reactors, the 
task is to create a transport and storage container that is easy to 
produce and move and that takes into account the above-mentioned 
considerations . 

The solution to this task is found in the characterizing part of 
Claim 1. For the transport and storage of spherical, radioactive fuel 
elements for nuclear reactors, it provides for a closed container of 
steel-reinforced or prestressed concrete whose steel reinforcement is 
spatially arranged over the cross section of the wall, i.e. the steel 
reinforcement runs axially, tangentially , and radially in the 
concrete. It is advantageous if the container is sealed with a 
removable cap that is inserted into the container, lying flush with 
its surface and sealing it and whose stepped edge matches the opening 
in the container. Like the container, the cap is provided with steel 
reinforcement. The inside of the container is sealed gas tight by 
prestressing elements distributed over the circumference of the cap 
and by a seal in the container opening. In order to prevent excessive 
heating of the concrete body, it is advantageous to provide cooling 
channels, evenly distributed in the container wall around its 
interior, through which a cooling agent, such as air, can flow, 
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cooling the container wall that is heated by the afterheat from the 
fuel elements. 

In accordance with this invention, the container is made of 
concrete with high strength that is retained even at elevated 
temperatures. Steel fibers can be added to the concrete to improve its 
resistance to damage during transport. 

Heavy concrete may be used to advantage to improve heat /9 
conduction. It is advantageous if the exterior contour of the 
container is cuboid, although it may also be cylindrical. The interior 
of the container has an inner liner that is made of welded sheet steel 
or is a cast container, the shape of which corresponds to that of the 
outer contour of the container. However, it may be suitable, 
particularly when a cast container is used, to make the interior 
cavity cylindrical, regardless of the outer contour of the container, 
in which case the end surfaces of the hollow cylinder may be level or 
convex. 

The cooling channels that are provided for better heat conduction 
are arranged to be rising axially or helically. For cooling the cap, 
the latter also has cooling channels, which connected to the channels 
in the container wall. The bottom contact area of the container is 
grooved, thereby permitting a flow of air to the cooling channels. The 
wall thickness of the container depends on the strength requirements 
and the necessary radiation protection. In accordance with this 
invention, the container is coated, for example, with sheet steel to 



facilitate decontamination. O-rings of temperature-resistant plastic, 
with or without a metal core, or welded lip seals can be used as seals 
between container and cap. So that the container can also be used for 
fuel elements with high heat production, the invention provides for 
impact-resistant thermal insulation for the interior of the container. 

These and other advantageous embodiments and improvements of the / 10 
invention may be found in the dependent claims. 

With the help of the drawing, which shows one embodiment of the 
invention, the invention, advantageous embodiments, and improvements 
on the invention as well as additional advantages will be explained 
and described in greater detail. 
The figures show: 

Figure 1: a longitudinal section of a container with a rectangular 
design; 

Figure 2: a longitudinal section of a container with a circular 
design; 

Figure 3: top view of a container as in Fig. 1; 

Figure 4: bottom view of a container as in Fig. I 1 *; 

Figure 5: top view of a container as in Fig. 2; 

Figure 6: bottom view of a container as in Fig. 2 1} ; 

Figure 7: partial cutaway view of the three-dimensional reinforced 

casing of a container as in Fig. 2. 
l)r £he crosshatched surfaces indicate the raised surfaces. 
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Figure 1 shows a cuboid container 10 whose side walls 12 and 
bottom 14 are made of concrete with three-dimensional reinforcing 
steel. Interior 16, which is open on one end, is sealed with cap 18. 
Like the container, interior 16 is cuboid in shape. Its walls 20 and 
bottom 22 are lined with a liner 24 of cast steel or welded sheet /l 
steel. Cap 18, which like the container bottom is also made of steel- 
reinforced concrete, is also provided with a liner 24 on its inside. 
Cap 18, which is inserted into container 10, has at its periphery 
step-like structures, which match the corresponding recesses in 
container opening 26. To provide cooling by air circulation, cooling 
channels 30 pass close to internal wall 20 and internal bottom 22. To 
allow air to enter cooling channels 30 bottom 14 of container 10 is 
provided with ribs 32, which run parallel to the side edge, forming 
cooling ducts 28 between them, through which air from outside can flow 
to reach opening 34 of cooling channels 30. 

In joint 36 between container 10 and cap 18 there are sealing 
elements 38 that seal interior 16 against the outside atmosphere and 
prevent dusty or gaseous contaminants produced by fuel elements 40 in 
interior 16 from reaching the outside. Cap 18 is held down by tie rods 
42, which are uniformly distributed around its periphery. This 
compresses sealing elements 38, increasing the sealing effect. 

Figure 2 shows a cylindrical container 11 whose side wall 13 and 
bottom 15 are made of steel-reinforced concrete with three-dimensional 



reinforcement, as in container 10 in Figure 1. The likewise 
cylindrical interior 17 in the middle of container 11 has an 
outwardly arched bottom 23 which, like interior wall 21, is lined 
with a liner 25 of cast steel or welded sheet steel. Opening 27 of 
interior 17 is sealed by cap 19, which is inserted into container 11 
and which has at its periphery step-like structures, which match the 
corresponding recesses in container opening 27. 

In order to cool the container, cooling channels 31, which pass 
from bottom 15 of container 11 upward and pass through cap 19, are 
uniformly distributed about the periphery, close to interior 17. In 
order to seal interior 17 of container 11 against the exterior 
atmosphere, sealing elements 39, in the form of plastic or metal 
0-rings, are located in joint 37 between container wall 13 and cap 19. 
Cap 19 is held down by means of tie rods 43, which are uniformly 
arranged around its periphery. Sealing elements 39 are compressed by 
the force, thereby increasing the sealing effect. To allow air into 
cooling channels 30 on bottom 15 of container 11, radial ribs 33 are 
provided, between which slits 29 are provided, through which the air 
gains access to cooling channels 31. 

Figure 3 shows the top of a container 10, a longitudinal section 
of which is shown in Fig. 1. Like the design of container 10, cap 18 
has a rectangular outer contour. At equal distances from joint 36, 
shown as a line, there are tie rods 42 in cap 18 and in wall 12 there 
are cooling channels 30. 



Figure 4 shows a top view of bottom 14 of container 10. As / 13 
explained above with reference to Fig. 1, bottom 14 is provided with 
ribs 32, which form ducts 28 between them. Placing container 10 on a 
level bottom in this way assures that sufficient cooling air can pass 
through ducts 28 to openings 34 of cooling channels 30. 

Figure 5 shows a top view of container 11, the longitudinal 
section of which was previously shown in Fig. 2. As already explained 
with reference to Fig. 2, container 11 has a circular cross section. 
Its cap 19, which also has a circular outer contour, has through-holes 
at its periphery for tie rods 43. Concentric to these holes, however, 
outlet openings 45 for cooling channels 31 are arranged in a circle 
with a smaller radius. 

Figure 6 shows a view of bottom 15 of container 11, as shown in 
Fig. 2. Radially arranged ribs 33 form slits 29, which run from the 
outside to the center and allow air to reach openings 35 at the end of 
slits 29 for cooling channels 31. 

Figure 7 shows a container 11 as seen in Fig. 2 with a partial 
cutaway view of its side wall 13. This partial cutaway view reveals 
the arrangement of three-dimensional reinforcement 47. Here, the 
reinforcement is not only in the vicinity of the surface, as usually 
is the case, but it is arranged in layers throughout the entire 
thickness of the wall. The individual layers of mesh reinforcement are 
connected together at nodes by transverse reinforcing rods, thus 
producing a three-dimensional rod structure. 



Using a combination of concrete and three-dimensional / 14 
reinforcement, it is possible to safely meet the special requirements 
involved in the storage and transport of fuel elements, with regard to 
radioactive radiation and stresses caused by weight and/or pressure. 

When implementing the invention, it is important to use concrete 
that possesses high strength, even at elevated temperatures. For 
better heat conduction, it may be suitable to use metal-containing 
heavy concrete. Instead of the simple three-dimensional reinforcement 
in the description of the figures, it may be suitable to use 
prestressing steel. The seal for the vessel that is inserted into it 
can be made of reinforced concrete or of cast steel or spheroidal 
graphite cast iron. Instead of tension rods, prestressing elements may 
be used to hold down the container cap. It may be favorable to provide 
a welded lip-type seal for sealing the joint between the container cap 
and the container wall. As seen in the longitudinal section through 
the container (Figs. 1 and 2), the cooling channels should be arranged 
as close as possible to the interior of the container. The changes in 
direction, e.g., zigzags, this necessitates must be taken into account 
when designing the cross sectional areas of the cooling channels. In 
addition to the axial-radial arrangement of cooling channels shown in 
the example, they may also rise 

obliquely or helically. The outer surface of the container is 7 15 
suitably made such that decontamination may be carried out without 
difficulty. This may be achieved by coating or lining it with sheet 



steel. When fuel elements with a high heat production are being 
stored, it may be necessary to provide the interior with impact- 
resistant thermal insulation. The wall thickness of the container is 
basically determined by the strength requirements, as well as the 
required radiation protection. 

Additional advantageous characteristics of the invention relate 
to the cooling channels and the space requirements of the container. 
Of course, in accordance with this invention the number and/or 
arrangement of the cooling channels may vary, depending on the cooling 
requirements, i.e., the heat buildup of the material in the container, 
and the economical production of the container, and may differ from 
the example shown. Moreover, replaceable feet, instead of ribs, may be 
integrated onto the bottom surface of the container. In this way, 
damaged feet can be replaced at any time or the container may be 
adapted to a specific transport system. 



( 1 



12345X@PJL EOJ NAME = 



1 




Japanese Published Unexamined (Kokai) Patent Application No. S62-185199. published 
August 13, 1987; Application No. S62-185199, filed August 13, 1987; Int. CI. 4 : G21C 19/32 L: ; ^ 
19/06; Inventor(s): Daiju Saito et ah; Assignee: Ishikawajima Harima Heavy Industry^/.jQ^^i; 
Corporation; Japanese Title: Haku you Genshiro no Nenryou Koukan you Kyasuku-rui no 
Hanshutsunyu Setsubi niokeru Kisuimitsu Shikiri Souchi (Air-water Tight Partitioning Device -'-^ }^::^ 
in a Transfer Facility for Marine Reactor Fuel Replacing Casks) 



Specification ; t ^ rt 

L Title of Invention 

Air-water Tight Partitioning Device in a Transfer Facility for Marine Reactor Fuel Replacing 
Casks 



2. Claim 

An air-water tight partitioning device in a transfer facility for marine reactor fuel 
replacing casks, characterized by being comprised of the following components: a sliding hatch 
cover endowed with an air-water tight function, which opens and closes an opening on the top 
of a reactor chamber; a larger diameter end attached to the circumference of the opening of 
the sliding hatch cover; cone-shaped flexible bellows formed so as to be invertible. 



3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to air-water tight partitioning devices in transfer facilities for 
marine reactor casks that adopts flexible bellows so as to keep the air-water tight function 

when the fuel replacing casks are transferred into and out of storage containers with vessel 
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reactors stored. 



[Prior Art] 

Prior art fuel replacing facility for a nuclear ship is illustrated in Fig.4 and Fig.5. This 
fuel replacing facility comprises the following components: a deck working building d 
temporarily built on a deck c of a nuclear ship b inside a dry dock a; an electric door e that 
opens and closes an opening on the side wall of deck working building d by an air-water tight 
means; a ceiling crane g that transfers casks f inside deck working building d; a sliding hatch 
cover I that opens and closes an opening on the top of a reactor chamber h; a land crane j 
provided on the dock side. Reference numbers k and I refer to a storage container and a 
reactor container, respectively. 

The steps to transfer casks f into storage container k are described as below. Electric 
door e of deck working building d is first opened. Using land crane j, casks f are once 
temporarily placed on deck c. Following this step, by closing electric door e, the opening on the 
side wall of deck working building d is sealed by an air-water tight means. After this step, by 
opening sliding hatch cover I, the opening on the top of reactor chamber h is opened. Casks 
f on deck c are transferred into storage container k by using ceiling crane g and then 
suspended on reactor container I. Reverse steps are taken for transferring casks f out of 
storage container k. As for this fuel replacing facility, either electric door e or sliding hatch 
cover I is closed in any transfer steps as described above. For this reason, the partition 
endowed with an air-water tight function between a radiated fuel and the environment is 
continuously maintained. 
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[Problem of Prior Art to Be Addressed] 

However, the fuel replacing facility has the following disadvantages: 

(1) This fuel replacing facility requires large ceiling crane g in deck working building d as a 
transporting means for casks f other than land crane j. Along with this requirement, the scales 
of deck working building d that needs to possess an air-tight function and electric door e 
increase. Furthermore, this type of systems that require large scale deck facilities is not 
practical due to disadvantages as follow. It takes a long period of time for the installation and 
the removal. It also involves a higher cost; 

(2) Because radioactive substance containing air flows into deck working building d from 
reactor chamber h when hatch cover I on the top of reactor chamber h is opened, the amount 
of the radioactive substances flowed increases, and the interior of deck working building d 
becomes an insufficient environment for the workers. 

[Objective of the Invention] 

The present invention is produced so as to effectively eliminate the disadvantages of 
prior art devices and aims to offer an air-water tight partitioning device in a transfer facility 
for marine reactor fuel replacing casks that significantly reduces in the weight of and 
simplifies the transfer facility for the marine reactor casks and that can reduce the amount of 
radioactive substance containing air to flow in the environment. 

[Abstract of the Invention] 

In order to achieve the objective, the invention is comprised of the following 



components: a sliding hatch cover endowed with an air-water tight function, which opens and 
closes an opening on the top of a reactor chamber; a larger diameter end attached to the 
circumference of the opening of the sliding hatch cover; cone-shaped flexible bellows formed 
so as to be invertible. 

The reactor chamber is partitioned with at least one of the following components by an 
air-water tight means: the sliding hatch cover; the flexible bellows. 

[Embodiment] 

The embodiment of the invention is described hereinbelow in detail with reference to 
the drawings. 

Fig.l illustrates cask transfer facility of the invention, which is endowed with an air- 
water tight partitioning device. As shown in the drawing, a nuclear ship 2 is installed in a dry 
dock 1. A land crane 3 is provided on the dock side. A fuel handling building is built on land, 
as not shown in the drawing. A transfer platform 5 issued for carrying a fuel replacing cask 
4 between the fuel handling building and dry dock 1. 

As shown in Fig.l to Fig.3, a storage container 7 is provided inside a rector chamber 
6 of nuclear ship 2. A reactor container 8 is stored in storage container 7. A nuclear fuel 9 and 
a rotation blocking table 10 are installed in the reactor core of and on the top of reactor 
container 8, respectively. A sliding hatch cover 12 is attached to a hatch coaming 11 on the top 
of reactor chamber 6 by an air-water tight means. Sliding hatch cover 12 possesses a sliding 
hatch lid 13 that opens and closes the hatch opening. An opening-closing operational system 
(not shown in the drawing) is connected to sliding hatch lid 13. The air-water tight function 
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of sliding hatch lid 13 is maintained by a ring-shaped inflating seal 14 provided on the inner 
circumferential wall that encloses the opening of sliding hatch cover 12. 

A larger diameter end flange 15a of cone-shaped flexible bellows 15 is attached around 
the hatch opening on sliding hatch cover 12 by an air-water tight means. Furthermore, a 
smaller diameter end flange 15b of flexible bellows 15 is attached to a ring-shaped disk 4a by 
an air-water tight means and so as to be attachable and detachable, which is extended from 
the outer circumferential wall surface of fuel replacing cask 4. Because bellows 15 is in the 
cone shape and has flexibility, it inverts by moving the smaller diameter end in the axial 
direction. A support cylinder 16 is provided on sliding hatch cover 12 in a standing position, 
which supports flexible bellows 15. A suspension type holding arm 17 is provided to support 
cylinder 16. Holding arm 17 supports the smaller diameter end of flexible bellows 15 and does 
not allow the total weight of fuel replacing cask 4 to be transmitted to sliding hatch cover 12 
even if fuel replacing cask 4 vertically moves while attaching or detaching disk 4a of fuel 
replacing cask 4 and smaller diameter end flange 15b. 

A transfer work for fuel replacing cask 4 into storage container 7 is described next. 

Loaded fuel replacing cask 4 on transfer platform 5 on the dock side is transported onto 
the nuclear ship side by land crane 3 and then carried to the upper part of the hatch opening 
by hatch lid 13, which is partitioned by an air-water tight means. After this, as shown in Fig.2, 
by lifting smaller diameter flange 15b of flexible bellows 15, smaller diameter end flange 15b 
is connected to disk 4a of fuel replacing cask 4 at the upper part of the hatch opening, by an 
air-water tight means. After the connection has been made, sliding hatch lid 13 of sliding hatch 
cover 12 is opened. Using land crane 3, fuel replacing cask 4 is suspended down onto rotation 
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blocking table 10 which is installed on the top of reactor container 8 (Fig.3). Due to the 
flexibility of bellows 15, bellows 15 inverts during the suspension of fuel replacing cask 4 over 
rotation blocking table 10. Because of the flexibility of bellows 15, fuel replacing cask 4 can be 
suspended down to a location that is eccentric from the center of rotation blocking table 10. 
The transfer-out operation for fuel replacing cask 4 is performed at reverse steps of those of 
the transfer-in operation. 

As described above, at any processes for transferring fuel replacing cask 4, the hatch 
opening is closed by either flexible bellows 15 or sliding hatch cover 12. For this reason, the 
air-water tight partition of reactor chamber 6 is continuously maintained. In addition to this 
advantage, by adopting flexible bellows 15, a significant reduction in the scales of and a 
further simplification of the air-water tight partitioning device and the transfer facility are 
achieved. Moreover, the leaking of radioactive substance containing air to the outside of 
reactor chamber 6 is significantly reduced. 

In the embodiment, larger diameter end flange 15a of flexible bellows 15 is attached to 
sliding hatch cover 12, and smaller diameter end flange 15b is attached to fuel replacing cask 
4 so as to be attachable and detachable as needed. However, by attaching smaller diameter end 
flange 15b to fuel replacing cask 4 in advance, larger diameter end flange 15a can be attached 
to sliding hatch cover 12 so as to be attachable and detachable as needed. A reactor building 
cask such as a reactor core tank cask can be also used as well as fuel replacing cask 4. 

[Advantageous Result of the Invention) 

According to the invention, the following significant effects are demonstrated: 
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(1) Because the flexible bellows are adopted as an air-water tight partition, the conventional 
large scale deck working building is replaceable with a small scale simple deck working 
building endowed with a wind-rain tight function; 

(2) Because the casks are able to be transferred with the land crane alone, a large ceiling crane 
inside the deck working building is not required; 

(3) Because of the compactness and the simplified structure of the deck working building and 
because no ceiling crane is required, deck facilities are easily installed and removed. The 
installation and removal periods are also extremely reduced; 

(4) Due to no requirement for the ceiling crane and the use of the land crane alone, it is not 
necessary to perform a replacing work for casks at a larger weight; 

(5) The leaking of radioactive substance containing air to the outside of the reactor chamber 
is controlled as much as possible; 

(6) Because the deck working building and the reactor chamber are normally partitioned by 
an air-water tight means, the inside of the deck working building becomes an advantageous 
environment for the workers. 

4. Brief Description of the Invention 

Fig.l is a schematic diagram illustrating an example of the transfer facility of the 
invention, which provides an air-water tight partitioning device. Fig.2 and Fig.3 illustrate a 
transfer work by the facility. Fig.4 is a schematic diagram illustrating prior art transfer 
facility. Fig.5 is a cross-sectional top view illustrating the facility. 

In the drawings, reference number 1 refers to a dock; 2 to a nuclear ship; 3 to a land 



crane; 4 to a fuel replacing cask; 6 to a reactor chamber; 7 to a storage container; 8 to a 
reactor container; 12 to a sliding hatch cover; 13 to a sliding hatch lid; 14 to an inflating seal; 

15 to flexible bellows; 15a to a large diameter end flange; 15b to a smaller diameter end flange; 

16 to a support cylinder; 17 to a holding arm. 
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